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CONTROLLED-RELEASE PHARMACEUTICAL FORMULATIONS CONTAINING A CGMP PDE-5 
INHIBITOR 

This invention relates to controlled-release oral pharmaceutical formulations of cGMP 
PDE-5 inhibitors, and to methods of treatment in\ ol\'ing them. 

5 

Controlled-release oral pharmaceutical formulations are known. Their purpose is to' 
modify the rate of drug release, for example to produce a constant rate of release of a drug 
into the gastrointestinal tract of a patient, or to delay the release of a drug into the 
gastrointestinal tract of a patient (see 'Sustained and Controlled iRelease Drug Deliverv' 
10 Systems', pp 3-6, edited by J R Robinson, published by Marcel Dekker Inc). 

Cyclic nucleotide phosphodiesterases (PDEs) are a family of enzymes that catalyse the 
degradation of cyclic nucleotides, Cyclic nucleotides, particularly cAMP (i.e. cyclic 
adenosine 3 ',5 '-monophosphate), are important intracellular second messengers. PDEs are 

15 one cellular component that regulates the concentration of cyclic nucleotides. In recent 
' years, at least seven PDE enzymes (such as PDE-1 - PDE-7), as well as many subtypes of 
these enzymes, have been defined based on substrate affraity and cofactor requirements (J 
A Beavo.and D H Reifsnyder, Trends Pharmacol Sci 11:150 [1990]; and J Beavo, in 
"Cyclic Nucleotide Phosphodiesterases: Structure, Regulation and Drug Action', (Editor.s J 

20 Beavo and M D Housley). Wiley, Chichester, pp. 3-15 [1990]). 

PDE-5 is a cGMP (i.e. cyclic guanosine. 3 ',5 '-monophosphate) specific PDE. It has been 
SbQwu.,that PDE-5, . is an iniportant enzyme in regulating the physiological response, to 
sextsal .stimulation, .and that inhibitors of the enzyme are useful in- the treatment of sexual 
25 dysfunctifMi. . 

In males, sexual, dysfunction may be defined as the inability to obtain or sustain a penile 
erection adequate for .satisfactory sexual intercourse. In females, sexual dysfunction may 
be defined as deficient physiological response to sexual stitnulatioii and/or a deficient 
30 subjective feeling of arousal, 
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A cGMP PDE-5 inhibitor of particular interest is sildenatil {5-[2-ethoxy-5-(4-methyl-l- 
.piperaziiiylsulphonyl)phenyl]-1.6-dihydro-Nmcihylo-propylpyrazolo[4J-d]pyrim 
one} . which has the following structure: 




The compound was first disclosed in Etiropean Patent Application 463756. and its use in 
the treatment of sexual dysfunction was disclosed in International Patent Application WO 
94/28902. A formulation of the citrate salt (VIAGR.^™) was made available for the 
treatment of male erectile dysfunction in a number of countries including the USA in 1998. 
VIAGR.A'^M is an immediate release tablet that is administered about 1 hour before an 
effect is required, and the half-life of the drug in human plasma is about 4 hours after 
administration. 

The main interest in the art so far has been to provide a fast-actiiig treatment of sexual 
dysfunction, which can provide an effect as soon as possible after administration. For 
example,. International Patent Application. WO 98/30209 discloses a rapidly releasing 
formiilatSon of sildenafil citrate. 

International Patent Application WO 97/18814 discloses controlled-release pharmaceutical 
formulations for or^l administration consisting essentially of an active ingredient, low 
molecular weight polyethylene oxide, hydrpxypropylmethyl cellulose, tabletting 
excipients,' and optionally one or more enteric polymers. It is suggested therein that 
sildenafil could be delivered using the disclosed formulations. However, the advantages 
given below for controlled-release formulations /of cGMP PDE-5 inhibitors were not 
rrientioned, 

Intemational Patent Application WO 98/48781 (published, on 5 November 1998, after the 
priority date of the present application) discloses compositions providing "relatively slow 



wo 00/24383 



3 



PCTAB99/016i9 



release" of compounds including apomorphine (which is not a cC}MP PDEo inhibitor). 
The formulations are indicated in the treatment of sexual dysfunction. 

According to the present invention, there is provided a controlled-release formulation for 
oral administration containing a cGMP PDE-5 inhibitor: provided that the formulation 
does not consist essentially of sildenafil, low molecular weight polyethylene oxide, 
hydroxypropylmethyl cellulose, tabletting excipients, and optionally one or more enteric 
polymers. 

Usually, fomiulations according to the invention will be tablets or capsules that are 
swallowed. However, the invention also includes buccal formulations (which may be 
tablets, pintnrients. gels or patches). 

ControUed-release formulations may be divided into sustained-release and pulsatile-release 
formulations (also .knouTi as delayed-release formulations). In general, such formulations 
are known to those skilled in the art or are a% ailable using conventional methods. 

Sustained-release dosage forms release their active ingredient into the gastro-imestinal 
iract of a patient over a sustained period . of time following administration of the dosage 
form to the patient. Particular dosage forms include: 

(a) those in which the active ingredient is embedded in a matrix from which it is 
released by diffusion or erosion (see Example i below); 

(b) those in which the active ingrediem is present in a core which is coated with a 
release rate-controlling membrane (see Example 3 below); 

(c) those in which the active ingredient is present in a core provided with an outer 
coating impermeable to the active ingredient, the outer coating having an aperture" (which 
may be drilled) for release of the active ingredient; 

(d) those in ^ which the active ingredient is released through a semi-permeable 
membrane, allowing the drug to diffuse across the membrane or through liquid filled pores 
within the membrane; and 

(e) those in which the active ingredient is present as an ion exchange complex. 



The dosage forms mentioned in (a), (b) and (c) above are of particular interest. 
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When several cores are present, for example coated cores in the dosage forms mentioned in 
(b) and (c), such formulations are sometimes referred to as '-multiparticulates". 

It will be apparent to those skilled in the art that some of the above means of achieving 
sustained-release may be combined, for example a matrix containing the active compound 
may be formed into a multiparticulate and/or coated with an impermeable coating provided 
with an aperture. 

Pulsatile-release formulations release the active compound after a sustained period of time 
following administration of the dosage form to the patient. The release may then be in the 
form of immediate- or sustained-release. This delay may be achieved by releasing the drug 
at particular points in the gastro-intestinal tract or by releasing drug after a pre-determined 
time. Pulsed-re lease formulations may be in the form of tablets or multiparticulates or a 
combination of both. Particular dosage forms include: 

1. osmotic potential triggered release (see US patent no 3,952.741); 

2. compression coaled two layer tablets (see US patent no, 5.464.633); 

3. capsules containing an erodible plug {see US patent no 5,474,784); 

4. sigmoidal releasing pellets (referred to in US patent no 5. 11 2. 621); and 

5. fonnulations coaled with or containing. pH-dependent polymers including shellac, 
phthalate derivatives, polyacryiic acid derivatives and crotonic acid copolymers. 

Dual release formulations can combine the active ingredient in immediate release form 
with additional active ingredient in controUed-release form. For example, a bilayer tablet 
can be formed with one layer containing immediate release active ingredient and the other 
layer containing the active ingredient embedded in a matrix from which it is released by 
diffiision or erosion. Alternatively, one or more immediate release beads can be combined 
with one or more beads which are coated with a release rate-controlling membrane in a 
capsule to give a dual release formulation. Sustained release formulations in which the 
active mgrediient is present in a core provided with an outer coating impermeable to the 
active ingredient, the outer coating having an aperture (which may be drilled) for release of 
the active ingredient, can be coated with drug in immediate release form to give a dual 
release formulation. Dual release formulations can also combine drug in immediate 
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release form with additional drug in pulsed release fomi. For example, a capsule 
containing an erodible plug could liberate drug initially and after a predetermined period of 
time .further drug in immediate- or sustained-release fonn, 

5 Thus, according to the invention, there is further prov ided a dual release formulation for 
oral administration having a first portion comprising a controlled-reiease formulation as 
defined above, but without proviso, and a second portion comprising a cGMP PDE-5 
inhibitor in immediate release fonn. The invemion also provides products containing a 
controUed-release formulation as defined above, but without proviso, and a cGMP PDE-5 

10 inhibitor in immediate release fomi, as a combined preparation for simultaneous, separate 
or sequential use in the treatment or prevention of sexual dysfunction. 

Preferably., formulations according to the presem invention are sustained-release 
formulations. For example, it is preferred that up to 75°o b>- weight of the active ingredient 
15 is released from the formulation into the gastrointestinal tract eor in a model of the Gl tract) 
after a period of time in the range 1-24 hours following administration, for example 6-18 
hours. A suitable model of the GI tract is described in Example 2 below. 

Dual release formulations as defined above are also of particular interest. It is preferred 
20 that the first portion of such formulations is a sustained-release formulation 

An advantage of controUed-release. particularly sustained-release formulations according 
to the present' invention is .that a patient receiving them would have improved sexual 
function for a sustained period of time following administration . (such as 6:24 hours, for 
25 example 1 2-18 hours), and so be ready for sexual activit>- at almost any time. This would 
allow a more spontaneous sex-life to be pursued. 

In addition, it is ihought that in male patiems at risk of de\-eloping sexual, dysfunction (for 
example diabetic patients or paUents having undergone nerve sparing radical 
30 prostatectomy), the prevalence of nocturnal erections is diminished. Nocturnal erections 
may play an important role in preserving nomial erectile function by providing regular 
tissue oxygenationthus preveming tissue fibrosis and erectile degeneration. Thus, a cGMP 
PDE-5 inhibitor delivered to a patient during sleep will increase- the ability of . at-risk 
individuals to have nocturnal erections, increase tissue oxygenation, invent penile fibrosis 
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and thus preserve erectile function or slow its decline. Controlled-release formulations 
may be of particular use in this instance, providing cGMP PDF,-3 inhibition throughout the 
sleeping period. 

5 A further advantage df formulations according to the present invention is that side effects 
may be reduced. For example, although sildenafil offers a safe, effective and generally 
very well tolerated oral treatment for male erectile dysfunction, dose-related reversible side 
effects such as headache or visual disturbance at high dosage may limit its use in a 
minority of patients. Such effects are mfediated by systemic exposure to sildenafil 

10 following oral administration: thus a formulation with a sustained release profile, which 
avoids initial high plasma concentrations, could be of great value to these patients, 

Preferably, the cGMP PDE-5 inhibitor is sildenafil, or a pharmaceutical ly acceptable salt 
thereof (such as the citrate salt). 
15 . 

Other cGMP PDE-5 inhibitors (previoush" memioned.in WO. 94./28902) that may be 
mentioned include: 

5-C2-ethoxy-5-morpholinoacetylphenyl>I-methyl-3-n-propyl-l,6-dihydro-7H-- . 
pyrazolo[4,3-d]pyrimidin-7-one; 
20 5-(5-morpholinoacetyl-2-n-propox>i,henyl).l-methylO-n-p^^^^^ . . 

pyrazolo[4,3-d]pyrimidin-7-one; 

5-[2-ailyioxy-5-(4-methyl-l-piperazinylsu!phonyl)phenyI]-I-methyl-3-n-propyM,6- 

dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one: 

5-{2-ethoxy-5-[4-(2-propyl)-l -piperazinylsulphonyl]phenyl}-l -methyl-3-n-propyl- 1 ,6- 

25 dihydro-7H-pyrazolo[4,3-d]pyrimidin-7-one: 

5-{2-ethoxy-5-[4K2-hydroxyethyl)-l-piperazinylsulphonyl]phenyl}-l-methyl-3.n.propyl- 

l ,6-dihydro-7H-pyrazolo [4 , 3 -d]pyrimidin-7-one; 
5.{ 5.[4.(2-hydroxyethyl)- 1 -piperazinylsulphonyl]-2-n-propoxyp 
propyl-!, 6-dihydro-7H-pyrazolo[4,3-dlpyrinaidin-7-one; 
30 5:[2.ethoxy-5:(4.methyl-l-piperazinylcarbonyl)phenyl]-l-metiiyl-3-n-propyNl,6-^ 
7H-pyrazolo[4,3-d]pyrimidiri-7-one; and 

5-[2-ethoxy-5.(l-methyI-2-imidazolyl)phenyl]-l-methyl.3-n-propyl-K6-dihydro-7H- 
pyrazolo[4,3-d]pyrimidin-7-one. 
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The following cGMP PDE-5 inhibitors (previously mentioned in WO 97/03675 lo 
Laboratoire Glaxo Wellcome SA) may also be mentioned: 
(6R.12aR)-2.3,6.7,l2.12a-hexahydro-2-methyl-6-(3.4-methylenedioxyphenyl)- 
pyrazino[2M ':6.11pyrido[3.4-b]indole-l,4.dione: and 
5 ( 3S,6R J 2aR)-2.3 .6.7. 1 2. ! 2a-hexahydro-2,3-dimethyl-6-(3.4-methylenedioxypheny 1 )- 
pyrazino[2\l ':6,l]pyrido[3,4-b]indole'l,4-dione. 

When the formulalion includes a matrix in which the active ingredient is embedded (such 
as a matrix tablet), it preferably contains hydroxypropylmethyl cellulose. Preferably, the 

10 hydroxypropylmethyl cellulose has a number average molecular weight in the range 
80 000-250.000. Preferably, the hydroxypropylmethyl cellulose has a degree of methyl 
substitution in the range 19-30%. Preferably, the hydroxypropylmethyl cellulose has a 
degree of hydroxy substitution in the range 7-12%. A number of hydroxypropylmethyl 
cellulose polymers are available commercially under the brand name MethoceFw. and 

15 some of those suitable for use in formulations according to the invention are given in the 
table below: 



Methocel™ 


Number 


Degree of 


Degree of 


Nominal 


.US? 


grade 


average 


methyl 


.hydrpxy 


viscosity of a 


designation 




MW , 


substitution 


substitution 


2% aqueous 
solution 




K4M 


. 89000 


19-24% 


7-12% . 


4000cps 


2208 


K.15M 


. 125000 






.. ISOOOcps 




KIOOM 


2150.00 






lOOOOOcps 




. ..E4M ... 


93000. 


28-30% 


7-12% 


4000cps 


2910 


EIOM 


113000 






lOOOOcps 




F4M 


90000 


27-30% 


4-7.5% 


4000cps 


2906 



MethoceF" K4M has characteristics of particular interest. 

20 

it will be apparent to those skilled in the art that the hydroxypropylmethyl cellulose may 
consisr of molecules ^of different chain lengths, btit that the average Chain length gives' a! 
Molecular weight in the range stated. 
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Matrix formulations according to the present in\ention may contain a buffering agent. 
This is particularly useful when the formulation contains sildenafil citrate. A butTering 
agent of particular interest is aspartic acid. When it forms part of a matrix tablet, aspartic 
5 acid acts as a buffering agent to maintain a low pH at the surface of the tablet. Because 
sildenafil citrate has a low solubility at pH values greater than 6, the acid keeps the drug 
relaii\ ely soluble during the transit of the tablet through the GI tract. When present, 
aspartic acid will typically make up 15-30% by weight of the formulation. 

10 The formulations of the present invention may include labietting excipients. for example 
colloidal anhydrous silica, polyvinylpyrrolidone, lactose and magnesium stearate. Lactose 
is of particular interest, and when present it will typically make up 10-40% by weight of 
the formulation. 

15 Formulations according to the invention may be provided additionally with a cosmetic 
coating:. for example a coating comprising a pigment, a plasticizer and a polymer such as 
OPADRY''"^' (manufactured by Colorcon), or a sugar coating. Such coatings do not 
substantially affect the performance of the formulation, but enhance its presentation. Such 
coatings may be applied b\- spraying tablet cores with a solution ofthe components, using 

20 conventional techniques. 

Preferably, in matrix formulations accorditig to the present invention, the 
hydtoxypropylmethyl cellulose makes up 10-50% by weight of the formulation. 

25 When the formulation has a core comprising the active ingredient which is coated with a 
release rale-controlling membrane, it is- preferred that several such coated cores are present 
(i^evtiie formulation'is multiparticulate). For example, 1 00 or more coated cores may be 
filled "into a capsule. Preferably, the core also includes a buffering agent (such as succinic 
acid); The release ■rate-controlling iriembrahe may comprise an ammonio methacrylate 

30 copolymer and a plasticizer. 

Preferably, in formulations according to the present invention, the cGMP PDE-5- inhibitor 
makes up 5-50% by weight of the formulation, 
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Preferably, in formulations according to the present invention, the rate at which the cGMP 
PDE-5 inhibitor is released therefrom is substantially independent of the pH of the 
surroundings. 

5 The present invention also provides processes for the production of the sustained release 
pharmaceutical formulations set out in (a), (b) and (c) above, which include the steps of: 

(a) mixing the cGMP PDE-5 inhibitor with a matrix materia!, and pressing into tablets; 

(b) forming a core comprising the cGMP PDE-5 inhibitor and then coating the core 
with a release rate-controlling membrane; or 

10 (c) forming a core containing the cGMP PDE-5 inhibitor and then coating the core 
with a coating impermeable to the cGMP PDE-5 inhibitor: 
respectively. 

The invention fiirther provides the use of a cGMP PDE-5 inhibitor in the manufacture of a 
1 5 formulation for the treatment or prevention of sexual dysfunction: characterized in that, 
following administration, the formulation releases the inhibitor o\er or after a sustained 
period of time. Consequently, following administration, the manmial's sexual fiinction 
will be substantially improved for or after a siistained period of time. 

20 Usually, the mammal will be a human, but administration to other mammals, such as 
horses, is contemplated. 

A "sustained period of time" in relation to the improvement in sexual function is a period 
of time such as 6-24 hours, for example 12-18 hours. 

25 . ■ , ■ 

It will be appreciated by those skilled in the art that the formulations of the present 
application may also be administered to patients suffering from or at risk of suffering from 
disprdere other than sexual dysfunction, but in which cGMP PDE-5 inhibitors may be 
useful therapeutically. 

30 ■• ;;■ ' . , 

The invention ftirther provides a method of treating or preventing' sexual dysfunction, 
which comprises adininistering a controlled-release formulation of a cGMP PDE-5 
inhibitor, as defined above, but wfithout proviso, to a mammal in need of such treatment or 
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prcvcniion. Consequently, the mammal "s sexual function is substantially improwd ("or or 
after a sustained period of time. 

The in\'ention further provides a method of improving sexual function in a mammal (not 
5 sufferina from sexual dysfunction), which comprises administering a controiled-release 
formulation of a cGMP PDE-5 inhibitor, as defined above, but without proviso, to the 
mammal. Consequently, the mammal's sexual function is substantially improved for or 
after a sustained period of time. 

10 The invention further provides a method of increasing the probabilit\' of a nocturnal 
erection in a male mammal, which comprises administering a controtled-release 
formulation, as defined above, but without proviso, to the male mammal. 

Formulations according to the in\-ention will usual))' be administered once a day. or 
1 5 possibly twice a day. The total daily dosage of a cGMP PDE-5 inhibitor (such as sildenafil 
citrate) is usually in the range 25-400 mg. preferabl>- 50-200 mg. Thus, a onci daily 
formulation according to the invention will usuall\- contain 25-400 mg of drug substance 
{such as sildenafil citrate), preferabh" 50-200 mg. 

30 The iiiyention is illustrated by the following examples with reference to the accompanying 
drawing, in which Figure ] shows the percentage of drug compound released v time from a 
formulation preparfed according to Example I under three different pH conditions. 



Example 1 

25 Sustained release matrix formulation of sildenafil citrate 



Component 



Weight per 450mg matrix tablet (mg) 



Sildenafil citrate "., 
L-Aspartic acid 

Hydroxypropylmethyl cellulose'' 
Lactose* 

Magnesium Stearate 



67.5(15%) 



4.5 



144.7?" 



100 



133.28 



wo 00/24383 



PCT/IB99/016J9 



" Drug equivalent to lOOmg active substance based on actual activity or 69.1%. 
" MethoceF" grade K4M 
Lactose fastflo 

5 Method 

1 . Blend components, less magnesium stearate, tor 10 minutes in a turbula 

2, Screen through a SOOjam sieve 

3, Add 26% water (by weight) with blending 

4. Screen through a 1 .7inni sieve 

10 5. Dry resulting granules in a vacuum oven at 40*C. 2070 kPa (300 psi) until the 
moisture level is returned to original value 

6. Screen through a I .Omm sieve 

7. Add.nriagnesium stearate and blend for 5 minutes 

8. Press into tablets using 1 1 mm normal concave tablet tooling 

15 

Example 2 
Dissolution studies . 

Formulations prepared in E.xample 1 were dissolved using Apparatus 1 (baskets) described 
20 in United States Pharmacopeia 23 (1995), page 1791. in an aqueous buffer of pH 2 
(composition 0.0 IM HCl and 0.1 2M NaCI), an aqueous buffer of pH 4.5 (composition 
0.06M KCl, 0;03M NaCl and 0.006M KH2PO4) and in an aqueous buffer of pH 7.5 
(composition 0.06M KCl, 0.03M NaCL 0.006M KH2PO4 and 0.005M NaOH). The 
dissolution fluid volume was 1 1 in the case of pH 2 and pH 4.5, but 5 i in the case of pH 
25 7.5 (also replaced periodically), the temperature was 37''C, the rotation speed of the 
baskets wap 100 rpm, and the drug compound released was detected by UV spectroscopy. 
The perceritage of drug compound released v time is shown in Figure 1 . 

It can be seen that the release profiles at the three pH values are almost identical, indicating 
30 that the formulatioii.' is . likely to give a steady, sustained rate of release of drug over a 
sustained peribd of lime when administered orally to a patient. 



Example 3 
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Sustained-release coated multiparticulate core formulation of sildenafil citrate 

The formulation is prepared by applying a polymer coat onto core beads. These arc then 
encapsulated. 

5 

Step 1: Preparation of multiparticulate cores 
Composition 



Ingredient mg/SOmg dose 



Sildenafil citrate 


71.9" 


Microcrystalline 


73.5 


celluiose'' 




Lactose"^ 


73.5 


Succinic acid 


93.8 


(Water)'' 


(109.5) 


Total: 


312.7 



^Drug equivalemlo'SOihg active substance based on theoretical activity of 69.5%. 
10 ''AviceI™PH101. 

■'^'Lactose fastflo; ■ " 
Removed during dr\'ing. Quantity varied with batch size. 

All . of the dry ingredients are blended together in a Turbula blender for 20 minutes. The 
15 inixture is then screened using a 500 (30 mesh) screen followed by reblending for a 
further 20 minutes. Wet granulation is performed in a planetary mixer by carefully adding 
water to the mixmre while continuously blending at a low speed. Cores are produced from 
■the wet-granules by -a conventional extrusion and spheronisation process. The formed 
cores ate, then dried in a standard fluidised-bed drier. 

20 

Step ^: Coatine of multiparticulate cores 
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Composition 


Ingredient 


mg/50 mg dose 


Cores from step 1 


}\2.7 


Ammonio methycrylate 


31.27 


copolymer type B* 




Ammonio methacrylate 


7.82 


copolymer type A*" 




Triethyl citrate 


7.82 


Talc 


19.55 


(Water)'' 




• Total': 


379.16 , 



■'Eudragit™RS-30D. 
''Eudragit^RLJOD. 

To prepare the coating, ail of tfie ingredients except the active cores are mixed together to 
form a uniform dispersion. The mixture is applied to the cores by a conventional fiuidised- 
bed Spray coating technique ip give the final coated cores. Typically, these coated cores 
niay^ then be cured at 40°C for 1 8 hours. They are then filled into gelatin capsule shells 
using conventional encapsulating equipment. 
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Claims ; 

1. A conlrolled-release formulation for oral administration containing a cGMP PDE-5 
inhibitor: provided that the formulation does not consist essentially of sildenafil, low 

5 molecular weight polyethylene oxide, hydroxypropylmethyl cellulose, tabletting 
excipients, and optionally one or more enteric polymers. 

2. A formulation as claimed in claim I . which is a sustained-release formulation. 

3. A formulation as claimed in claim 1 or claim 2. wherein up to 75% by weight of the 
cGMP PDE-5 inhibitor is released from the formulation into the gastrointestinal tract after 

10 a period of time in the range 1-24 hours following administration. 

4. A formulation as claimed in claim 2 or claim 3, wherein the cGMP PDE-5 inhibitor 
is embedded in a matrix from which it is released by diffusion or erosion. 

5. A formulation as claimed in any one of claims 2 to 4, wherein the cGMP PDE-5 
inhibitor is present in a core which is coated with a release rate-controlling membrane. 

15 6. A formulation as claimed in any one of claims 2 to 4. which comprises a core 
containing the cGMP PDE-5 inhibitor and an outer coating impermeable to the cGMP 
PDE-5 inhibitor, the outer coating having an aperture for release of the cGMP PDE-5 
inhibitor. 

7. A formulation ias claimed in any one of the preceding claims, wherein the cGMP 
20 PDE-5 inhibitor is sildenafil, or.a pharmaceuticalh- acceptable salt thereof 

8. A formulation as claimed in claim 7, wherein the cGMP PDE-5 inhibitor is 
sildenafil citrate. 

9. A formulation as claimed in claim 4, which also contains hydroxyprppylrnethyl 
cellulose. 

25 10. A formulation as claimed in claim 4 or claim 9. which also contains a buffering 
agent, 

1.1 . ■ A fonnulation as claimed in claim 9 or claim 1 0. wherein the hydroxypropylmethyl 
cellulose has a number aiverage molecular weight in the range 80,000-250,000. 

1.2. A formulation as claimed in any one of claims 9 to 11, wherein the 
30 hydroxypropylmethyl cellulose has a degree of methyl substitution in the range 1 900%. 

13. A fonnulation as claimed in any . one of claims 9 to 12, wherein the 
hydroxypropylmethyl cellulose has a degree of hydroxy substitution in the range 7-12%. 

14. A formulation as claimed in any one of claims 9 to 13, wherein the 
hydroxypropylmethyl cellulose makes up 10-50% by weight of the formulation. 
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15. A formulation as claimed in claim 5. wherein a multiplicity of coaled cores is 
present. 

16. A formulation as claimed in claim 15. wherein the core also includes a hiilTering 
agent. 

5 17. A formulation as claimed in claim 5. claim 15 or claim 16, wherein the release rate- 
controlling membrane comprises an ammonio methacrylate copolymer and a plasticizer. 

18. A formulation as claimed in any one of the preceding claims, which is provided 
with a cosmetic coating. 

19. A formulation as claimed in any one of the preceding claims, wherein the cGMP 
1 0 PDE-5 inhibitor makes up 5-50% by weight of the formulation. 

20. A formulatioii as claimed in any one of the preceding claims, characterized in that 
the rate at which the cGMP PDE-5 inhibitor is released therefrom is substantially 
independent of the pH of the surroundings. 

21. A process for the production of a formulation as defined in claim 4. claim 5 or 
15 claim 6, which includes the steps of: 

(a) mixing the cGMP PDE-5 inhibitor with a matri.\ material, and pressing into tablets: 

(b) forming a core comprising the cGMP PDE-5 inhibitor and then coating the core 
with a release rate-controlling membrane: or 

(c) forming a core containing the cGMP PDE-5 inhibitor and then coating the core 
20 with a coating impermeable to the cGMP PpE-5 inhibitor; 

respectively. 

22. Use of a cGMP PDE-5 inhibitor in the manufacture of a formulation for the 
treatment or prevention of sexual dysfunction; characterized in that, following 
administration, the formulation releases the inhibitor over or after a sustained period of 

25 time. 

23. The use of claim 22, characterized in that, following administration, the mammal's 
sexual function is substantially improved for or after a sustained period of time. 

24. A method ■ of treating or preventing sexual dysfunction, vvhich comprises 
administering a controlled-re lease formulation, as defined in claim 1, but without proviso, 

30 to a mammal in need of such treatment or prevention. 

25. The method of claim 24, characterized in that, following administration, the 
mammal's sexual function is substantially improved for or after a sustained period of time. 
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26. A method of improving sexual function in a mammal, which comprises 
administering a controlied-release formulation, as defined in claim 1. but without proviso, 
to the mammal. 

27. The method of claim 26, characterized in that, following administration, the 
5 mammals sexual function is substantially improved for or after a sustained period of time. 

28. A method of increasing the probability of a nocturnal erection in a male mammal, 
which comprises administering a controlied-release formulation, as defined in claim 1 . but 
without proviso, to the male mammal. 

29. A dual release formulation for oral administration having a first portion comprising 
10 a controlied-release formulation as defined in claim 1. but without proviso, and a second 

portion comprising a cGMP PDE-5 inhibitor in immediate release form. 

30. Products containing a controlied-release formulation as defined in claim 1. but 
without proviso, and a cGMP PDE-5 inhibitor in immediate release form, as a combined 
preparation for simultaneous, separate or sequential use in the treatment or pre%'ention of 

] 5 sexual dysfunction. 
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Publication Title: 

NEW PHARMACEUTICAL FORMULATION 



Abstract: 

144c Abstract of WO0035448 

This invention is related to new oral pharmaceutical dosage forms comprising a 
proton pump inhibitor, i.e. a H<+>, K<+> -ATPase inhibitor, a gastric 
antisecretory prostaglandin analogue compound, and optionally an additional 
drug such as a calcium channel blocl<ing agent, especially for use in the 
treatment and prophylaxis of gastrointestinal disorders. More specifically the 
invention is related to new dosage forms comprising omeprazole and 
misoprostol. The invention is also related to a combination of the three categories 
of drugs, i.e. the H<+>, K<+> -ATPase inhibitor, the gastric 
antisecretory prostaglandin analogue, and the calcium channel blocking agent. 
Furthermore, the invention refers to a method for the manufacture of the 
described dosage forms and their use in medicine, as well as blister packs 
comprising these medicaments. Data supplied from the esp@cenet database - 
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